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A rapid delivery system of enhanced VIIRS active fire data 
for fire management and fire weather applications 



• VIIRS baseline active fire product builds on MODIS C4 algorithm 

• Product consists of simple file containing primarily latitude & longitude 
data for those pixels classified as thermal anomalies 

• Data typically distributed in four-granule aggregates (~5min of data) 

• New product requirements include the distribution of: 
– Mask (classification image) for all pixels in a granule (fire, land surface, clouds, 

water) 

– Fire characterization data (Fire Radiative Power) 

 

 Working with SDR teams & IDPS & ADL to fix current baseline active fire 
product discrepancies 
 Moving towards beta-quality status 

 Working on major algorithm overhaul in order to comply with new 
requirements and to modify code for latest MODIS C6 algoritm updates 
 Initial testing/implementation using LCF and NASA LandPEATE 

 Operational implementation using ADL  IDPS chain 

 

NPP/VIIRS Active Fire Algorithm 



 Western Africa 
03 April 2012 

14:21:39-14:27:20 UTC 



Current status (following implementation of Mx5.3) 

VIIRS 14 April 2012 
02:31:22 – 02:37:03 UTC 

Cluster of spurious fires at 43oN 144oE 

Corrupted M13 
brightness temp (>450K) 

 
Quality flag (QA1) 

suggesting good quality 
data 

• Persisting spurious fire pixels due to corrupted input M13 data 
• Potential overblown omission errors (subtle feature requiring ~4 weeks of data for proper 
quantification using near-coincident Aqua/MODIS data) 

VIIRSxMYD14 Fire Detection Frequency 
(19 Jan <> 13 Feb) 



Validation Activities  
Ground Verification – qualitative assessment 
Use of coincident prescribed burns to verify active 
fire detection data using both I and M bands 
Engaging: 
• Individuals (private land owners) 
• State agencies (fire/forestry departments) 
• Federal agencies (USDA Forest Service) 
• International community 

2.2 ha grassland fire in 
Chestertown, MD 

23 March 2012 



Validation Activities  
Ground Verification – qualitative assessment 
Use of coincident prescribed burns to verify active 
fire detection data using both I and M bands 
 
Fire information provided by USDA personnel 
• Date and location of burn 
• Area burned 
• Fuel load & fuel consumption 

Confirmed VIIRS active fire pixels 



Aqua/MODIS 
27 March 2012 1900 UTC 

Validation Activities  
Product Inter-comparison 
VIIRS x Aqua/MODIS 
Use of near-coincident Aqua/MODIS fire data to 
assess data consistency (qualitative&quantitative) 
 

NPP/VIIRS 
27 March 2012 1820 UTC 



Validation Activities  
Product Inter-comparison 
VIIRS M-band x I-band 
Use of coincident I-band fire data to assess M-band. Reduced 
ambiguity in I-band fire pixels as a result of higher spatial resolution 

County Line Fire , Florida 
April 11th 2012 
NPP/VIIRS 375 m  
Preliminary fire detection data  
(red vector outline) 
 



VIIRS Active Fire portal is a 
dedicated web site managed by 
NPP Active Fire science team 
containing information to help 
users familiarize with sensor data 
characteristics and active fire 
product performance 

NPP/VIIRS Active Fire Portal 

http://viirsfire.geog.umd.edu/  

http://viirsfire.geog.umd.edu/


An introductory page 
provides links to more 
data-specific material 

NPP/VIIRS Active Fire Portal 



FAQs Data Anomalies 

Common Questions and Issues 



VIIRS x MODIS 

Gridded statistics: AA/BB/CC 
AA – number of VIIRS fire pixels (red symbols) 
BB – number of VIIRS fire pixels with 
overlapping Aqua/MODIS fire pixels  
CC – number of Aqua/MODIS fire pixels  
(orange symbols) 

NPP/VIIRS  
13 April 2012 1820 UTC 

Aqua/MODIS 
13 April 2012 1905 UTC 

Performance Evaluation & Data Continuity 



User Readiness 

I-Band Fire Detection 

Testing User Experience 

Active fire test data have been ingested into mapping 
system operated by USDA Forest Service replicating 
current applications based on MODIS fire data 

New or alternative products are posted for user 
evaluation & feedback. Example below shows 
preliminary I-band based fire detection of County Line 
fire in Florida 



User feedback 

Active Fire team maintains an active communication link with primary users (USDA 
Forest Service) 
 
Forms and email contact are also available for non-regular users to facilitate exchange 
of information and relevant material 



User Outreach 

NWS South Carolina: 
“Here is an incredible, high resolution 
image that was taken Thursday, April 
13th by the VIIRS Imager on the 
Suomi/NPP satellite...” 

Image of County Line 
fire in Florida and other 
fires in South Carolina 
(Source:  NPP Active 
Fire team at UMD) 



User Outreach 

First light images for VIIRS 
active fire detection product 
posted on NASA Earth 
Observatory and picked up by 
several other sites/blogs 
 
Images were produced by the 
NPP Active Fire team at UMD 
approximately 18h after 
activation of cooler doors 
following first visually 
confirmed fire detections over 
Easter Africa 



• Overall user feedback has been very positive and several groups in the U.S. and 
abroad are offering to help with initial testing/verification 
 
•Expand VIIRS fire product portal 

• Populate with additional information to inform users of product issues + 
updates 
 

• Engage/expand the greater user community and seek their feedback 
• Provide sample imagery over major fire events 

 
• Work with regional networks seeking feedback and to foster independent validation 
 
 Using all the above, move on to declare beta- and provisional-quality status of 
VIIRS baseline active fire product 

Way Forward 


